Activation of the acetyl-coenzyme A:lysoplatelet-activating factor acetyltransferase regulates platelet-activating factor synthesis in human endothelial cells.
Platelet-activating factor (1-O-alkyl-2-acetyl-sn-glycero-3-phosphocholine; PAF) is a phospholipid with many physiological actions. It is synthesized by endothelial cells and a variety of others in response to stimulation with receptor-mediated agonists. In endothelial cells it remains associated with the surface of the cell and serves as a signal for adhesive interactions with leukocytes. Thus, its synthesis must be precisely regulated. In previous work we have shown that PAF synthesis is regulated at the initiating step, a phospholipase A2. Here we demonstrate that the subsequent step of PAF synthesis, the acetyl-CoA:lyso-PAF acetyltransferase, is rapidly activated when cells are exposed to thrombin or other agonists. We found that the activity increased from basal values (5 nmol/mg/min) to approximately 3-fold higher within 1 min following the addition of agonists. The enzyme activity returned to basal levels within 10 min. The pattern of activation and inactivation suggested covalent modification of the enzyme. This was supported in experiments in which we showed that homogenates had stable enhanced activity and that there was no evidence for an activator or inhibitor. Pretreatment of the cells with vanadate, an inhibitor of protein phosphatases, markedly prolonged the activation state. In subsequent studies we pretreated intact cells with vanadate to block inactivation of the enzyme and then measured the accumulation of PAF in response to thrombin. We found that it was markedly augmented and prolonged. From this we conclude that the synthesis of PAF in intact cells is regulated by the activity of the acetyltransferase. We characterized requirements for activation of acetyltransferase and found that it was not dependent on the influx of intracellular calcium but that calcium entry did influence the length of time for which the enzyme was activated. The acetyltransferase in endothelial cells was shown to be a specific enzyme that did not catalyze the transfer of long chain acyl groups from acyl-CoA to lysophospholipids and demonstrated modest specificity for the acceptor lysophospholipids. These results suggest that activation of the acetyltransferase is a crucial determinant of the amount of PAF synthesized in activated endothelial cells.